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may be attributed to the incorporation of the TiO2 as electron 
transport layer. The energy level diagram (Fig. 4) shows that 
the LUMO of the TiO2 is slightly lower than that of the 
PCBM due to which there is an increase in the potential of the 
PSCs. Also the solvent effect of methanol leads to decrease 
the series resistance, increase the mobility, accelerate and 
enlarge the charge carrier extraction and hence enhance in 
Voc. The overall effect of the TiO2 and methanol is seen in 
the enhancement of the power conversion efficiency of the 
device from 1.30% to 1.63%. This 25% increment in 
efficiency is highly significant towards the development of 
high efficiency PSCs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIG 5: Experimental J–V characteristics for conventional device 
under illumination intensity of under 1,000 W/cm
2
  AM 1.5G. 
 
 
TABLE 1. Device parameters from P3HT:PC61BM polymer 
solar cells with conventional device structures, measured 
under illumination intensity of 1000 W/m
2
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IV. CONCLUSIONS 
 
 We successfully synthesized TiO2 nanoparticles 
using highly hazardous industrial waste – automobile paint 
sludge. The zero emission process collects the organic volatile 
matter via distillation and inorganic impurities via acid 
washing. The pure anatase TiO2 nanoparticles were achieved 
by curing the hydrothermally exfoliated matter at 600 °C. 
Also the value enhanced product i.e. TiO2 nanoparticles are 
shown to enhance the power conversion efficiency by a factor 
of 25%. Enhancement of Jsc due to efficient electron transport 
layer derived  from crystalline and optimized bandgap TiO2. 
The solvent effect of methanol leads to decrease the series 
resistance, increase the mobility, accelerate and enlarge the 
charge carrier extraction.  
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 Device 1 
Without TiO2  
Device 2 
With TiO2 
Jsc(mAcm
-2
) 6.84 7.54 
Voc (V) 0.52 0.56 
FF (%) 37.2 38.1 
PCE (%) 1.30 1.63 
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